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Introduction
Public procurement of goods and services is one of the main areas at risk of corruption in developing countries where regulations and legal enforcement are weak. On top of the static cost of corruption and fund embezzlement, systematic departures from competition in the attribution of public markets are likely to have a devastating impact on economic agents' incentives and as a result on these countries' productive structure. This paper presents the first large scale micro-level evidence on the channels of rent-seeking and its impact on economic development, using a unique database of nearly 50,000 public procurement operations in Paraguay, covering the period 2004 to 2007.
In a nutshell, we show that in Paraguay corrupt behavior in the allocation of public contracts is a key channel for rent-seeking. This large-scale network of favoritism, sometimes coined "la patria contratista", 1 has deeply damaging economic consequences: public institutions buy goods and services at inflated prices, and the set of incentives facing potential entrepreneurs is biased towards unproductive activities.
To guide the analysis, we model the choice of potential entrepreneurs with idiosyncratic cost levels, between remaining in the informal sector or paying a fixed entry fee to become formal. Moreover, in the formal sector they face the additional alternative of joining a productive segment, where they serve private consumers competitively, or a rent-seeking one, where they sell to public institutions. In this rent sector, contracts are attributed by corrupt officials, who distort allocation rules in exchange for bribes. Firms willing to do business with the Government must therefore be profitable enough to cover their production costs as well as the formality fee and the bribes. We derive from the model two main sets of predictions that are sustained by the data, revealing the following story.
First, we establish that in Paraguay the main channel for corruption in procurement is the systematic use of an "exceptional" purchase mechanism, which bypasses legally required minimum standards of transparency and competition. Exceptional purchases are made more frequently by institutions, which are big buyers of specific goods. Thus, when the public sector concentrates a large share of a domestic market, which happens mostly in import-oriented and service activities, corruption rises. Moreover, the data reveal that this effect is reinforced by repeated interactions of these institutions with favoured firms: exceptional purchase is used more often by institutions-firms pairs that trade in large volumes. Second, this implies that firms making more business with the State, those in the so-called rent sectors, enjoy above normal rates of return and are the most efficient ones. We provide evidence of these two aspects, by showing that firms selling more to the public sector, as well as those selling more through the exception channel, have higher profit margins, despite the fact that they trade mostly in standard goods and should face competition for the market. As a result, average relative profitability should be biased towards sectors with an important procurement component, distorting firms' incentives and inducing additional entry in these activities. To the extent that this selfselection process pushes some of the best potential entrepreneurs towards rent sectors, distracting them from innovative or export-oriented ventures, it generates a serious misallocation of talents issue across the economy. Indeed, we document this strong selection bias by exploiting an original econometric strategy using firms' names. The rest of the paper is structured as follows. Section 2 reviews the main strands of related literature and spells out the contributions of the paper. Section 3 describes the Paraguayan institutional environment. Section 4 develops the model and derives empirical predictions. Section 5 presents the data. Sections 6 and 7 present the results related to the two main sets of theoretical predictions, and Section 8 concludes.
Literature Review
The idea that rent-seeking behavior has important social and economic costs is a relatively long-standing one in the economic and political science literature. Early contributions such as Tullock (1967; 1971) , Buchanan (1980) , Krueger (1974) and Baghwati (1982) , were concerned, mostly in a theoretical framework, with the different types of costs associated with the transfer of rents and the waste generated by agents engaging time and resources in competing for rents, for example through political lobbying or corruption.
More recently, some papers have provided explanations for ways in which rent-seeking entails dynamic costs. Baumol (1990) and Murphy, Shleifer and Vishny (1991) focus for example on the resulting dysfunctional allocation of talents. In this approach, potential investments in physical or human capital are directed to rent-abundant sectors (such as those stemming from political favors, corruption or exploitation of natural resources), while investments in innovative activities, which have greater growth potential, become relatively less attractive and are discouraged. As supporting empirical evidence, Murphy et al. (1991) present cross-country growth regressions augmented with country level proportions of engineering and law students, where the former are said to correspond to investments in productive activities while the latter are considered rent-seekers. Baumol's evidence, on the other hand, is based on historical accounts from Rome, Ancient China and the Middle Ages.
To date, there is still very little micro-evidence on the actual channels and consequences of rent-seeking in developing economies. Some papers have stressed the difference in performance between "captor" and "non-captor" firms in transition countries (depending on their ability to influence regulations or attract specific concessions), using either subjective answers on influence in firm surveys (Hellman, Jones and Kaufmann, 2003; Fries, Lysenko, and Polanec, 2003) , or regional measures of preferential treatment received by a sub-sample of large firms (Slinko, Yakovlev and Zhuravskaya, 2004) . Other contributions have documented the importance of political con-nections in securing access to key economic inputs. For example, Li, Meng, Wang and Zhou (2008) show that Chinese Communist Party members are more likely to obtain credit for their firms; Khwaja and Mian (2005) show how lending by public banks in Pakistan is systematically distorted towards firms with politicians on their boards; Hsieh, Miguel, Ortega and Rodriguez (2008) show that firms, whose directors have signed the recall petition against Chávez in Venezuela (the "Maisanta"), have experienced significantly lower performance thereafter, in particular because of a rising tax burden and more difficult access to foreign exchange; Agrawal and Knoeber (2001) study how directors' political connections help secure better regulatory conditions in the US; Fisman (2001) computes the stock market value of Indonesian firms derived from political connections to the Suharto network, using exogenous shocks to the dictator's health. At a more general level, the large literature on corruption that developed since the 1990s is also relevant here, and especially the strand of more recent papers using microeconomic evidence to directly measure corruption and its effects on outcomes.
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A few contributions have dealt specifically with public procurement. Hyytinen, Lundberg and Toinaven (2007) , who study the effects of politics on municipal cleaning contracts in Sweden, show that the lowest bidder does not win 58% of the time and that the choice of the winner is subject to political considerations; Goldman, Rocholl and So (2009) show that US companies connected, through the composition of their boards, to the winning party in both legislative and presidential elections (in 1994 and 2000) are significantly more likely to have experienced an increase in procurement contracts. References dealing explicitely with corruption include Di Tella and Schargrodsky (2003) , who document the impact of a crackdown on corruption in Argentinean hospitals, and Bandiera, Prat and Valletti (2009) , who disentangle the effect of passive (inefficiency) versus active waste (corruption) in Italy, finding that the former accounts for about four times the effect of the latter.
With respect to this literature, our paper provides several original contributions. First, we have data not only on the expenses realized by public institutions, but also on the firms that are on the selling side. This enables us to capture the effect of large scale corrupt practices on the profitability of firms and hence on the industrial structure of the economy. 3 We provide evidence of the distortive effects of rent-seeking in terms of economic efficiency, by showing that it implies an inefficient specialization of the more able entrepreneurs in imports and procurement activities. Second, we document one of the most prevalent channels of corruption in procurement activity, namely the use of purchase mechanisms circumventing standard rules, and uncover the economic characteristics of the institutions and sectors more prone to it. Given this political context, the dams' propitious source of income shaped the growth of the Paraguayan "rent-seeking economy". First, the dams' construction fostered a culture of intense rent-seeking and corruption and allowed a few entrepreneurs that were on good terms with the dictator to become immensely rich. Second, the free flow of resources to the government's budget meant that bureaucrats were in a position to favor friends through public expenses. During the whole period, the party effectively "privatized" public resources, using public employment and procurement to favor party members.
7 As a result, Paraguay is considered to be one of the most corrupt countries in the world.
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An important channel for corruption, which we focus on here, is the allo- cation of public contracts to firms that in most cases are created with the sole purpose of supplying the state, often by selling a wide variety of imported goods. There is ample anecdotal evidence of corruption in public procurement. As a result, and under pressure from international organizations, a law regulating public procurement practices (law 2051/03) was enacted in 2003 by the government of the newly elected president Nicanor Duarte Frutos, with the announced intention of promoting transparency and efficiency in public purchases. The most significant of its provisions were the creation of a public procurement watchdog (the National Directorate of Public Procurement, or DNCP), the design of a menu of purchase mechanisms to regulate procurement procedures, and the compulsion to make all information (calls, providers, award etc.) public. This last proviso was accompanied by the creation of the DNCP web site where this information is available, but in practice access is often intermittent and the interface is impractical.
There are strong indications however that improvements in the regulatory framework did not translate quickly into cleaner procurement practices, partly because many officials did not comply with the new law and the wrongdoings continued. 9 As shown in Figure 1 below, in the period under study over 70% of all procurement contracts are awarded without competition. The main mechanism through which firms are favored is the use of the exceptional purchase mechanism, by which specific regulations, such as the obligation to organize public tenders above certain amounts, are disregarded (see details in Section 5 below). In 2006, Transparencia Paraguay (TP), the local chapter of Transparency International, published an extensive report focusing on the excessive use of exceptional procedures, which was clearly identified as one of the main irregularities in the procurement process. Indeed, in 2004 and 2005 purchases made through the "exceptional" procedure amounted to nearly 23% of the total procurement spending. For example during that period public firms awarded close to 90% of their advertisement contracts through exceptions. As for specific institution, the Office of the First Lady spent respectively 40% and 93% of its budget in these two years using the exceptional mechanism.
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Because the report was given ample coverage in the local media and through public presentations, some of the officials in charge of procurement in public institutions may have become more cautious. Indeed, purchases made through the "exceptional" procedure decreased over the period that we study. Still, they did not disappear, representing 17.3% of the total procurement spending between 2004 and 2007.
In 2006 the Superior Tribunal of Electoral Justice channeled 23% of its total spending through exceptions, while for the public enterprise "Cañas Paraguayas" 11 the corresponding figure was 59%. In 2007, an electoral year, the Presidency spent 16% of its budget through exceptional contracts. In all these cases, it is difficult to argue that the use of the exception responded either to situations of emergency or to non-competitive markets. The Electricity State-owned enterprise ANDE has also been pointed out for buying large numbers of electric transformers in this way, despite the fact that these are routinely required by the firm for network repairs. Auriol (2006) and with the results in Section 7 below. large quantity of fuel through exceptional purchases. The main provider, benefited with half of the total purchase, did not even have a distribution network in the interior of the country where the immunization campaign was taking place, and close to three quarters of this fuel was actually delivered after the emergency period. 13 In a recent scandal, the education ministry invoked exception grounds to spend US$3 millions on a building in the center of Asunción, although such move had been planned for a about a year. Another year later, it was announced that the building was falling apart and that US$700,000 would be needed to fix it.
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The next Section builds a model from which we derive testable predictions.
The Model
The model focuses on constant returns to scale industries (i.e., linear cost function). 15 Entrepreneurs have the choice between the informal and the formal sectors. In the informal sector, denoted by the superscript I, there is no entry fee or taxation. Traditional production techniques prevail so that the cost of production is C I (q) = cq, where q ≥ 0 is the quantity produced by the firm. The sector being competitive, in equilibrium the price is p I = c > 0.
By contrast, in the formal sector, denoted by the superscript f , firms need to pay an entry fee F ≥ 0.
16 The total cost function of a producer operating in the formal sector is C f (q) = F + c f q, where by assumption A1 c f is independently and uniformly distributed in [0, c].
Formality gives access to a large set of technologies and management techniques so that entrepreneurs "abilities" (i.e., education, physical capital, experience, attitude towards innovation, access to credit markets and so on) matter. Production costs are hence lower and have a priori a wider dispersion in the formal sector than in the informal one.
As a benchmark, we first briefly discuss the corruption-free equilibrium.
In the absence of rent-seeking opportunities, entrepreneurs specialize in productive activities. They serve market demand competitively and make no rents in equilibrium. The demand is composed of the private demand D(p) = A − p, where A > c is a scale parameter that indicates the depth of the market, 17 and the public demand
, where Qc > 0 is the fixed public budget allocated to procurement. For the private demand consumers purchase from the cheapest provider. Proposition 1 summarizes the industrial organization of this economy (see derivation in the Appendix).
Proposition 1 In a corruption-free economy, formality prevails in a given industry if and only if
Proposition 1 implies that if F is small the traditional technique of production disappears. On the other hand, in countries where barriers to entry are high there is a segmentation between formal and informal sectors based on types of business or industry. The sector is organized formally if demand is strong (i.e., A and Q large), and if the difference in productivity between traditional and modern methods of production, c I −c f * = c, is large enough.
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17 Assumption A > c rules out corner solutions in the sequel of the paper. Note that results are robust to other demand specifications (e.g., Cobb-Douglas). 18 We expect c I − c f * to be small for services such as car washing or fruit selling. As a result, these activities are informal in developing countries. On the contrary, sophisticated If (1) does not hold, public procurement cannot occur because by regulation public officials are required to purchase from the formal sector. To rule out this possibility in the sequel of the paper we make the following assumption:
Since A > c, under assumption A2 condition (1) always holds so that in the absence of corruption formality prevails. Any distortion away from this efficient equilibrium can then be related to corruption.
Rent-Seeking
We assume that individuals managing public institutions' purchases aim at maximizing the total amount of bribes they extract from their suppliers. While this assumption cannot be directly tested, because in practice corruption and bribes are not observed, the model based on this null hypothesis will generate a number of testable predictions discussed below. The first prediction, which is from Auriol (2006) , is that, independently of the type of commodity, a corrupt procurement official favors limited tendering procedures, thereby maximizing the price of the purchase and his bribe. We thus expect corrupt Paraguayan public institutions to rely on the exceptional purchase mechanisms. A firm, which is invited to serve the market in a monopoly position, asks for the highest possible price, c. In the rent sector, denoted by the superscript r, a contract of size q hence costs T r (q) = cq.
19
The decision parameter of government officials is b ∈ [0, 1], the share of T r (q) they take in exchange for giving the market to a firm without competition. In doing so, government officials do not try to distinguish between different entrepreneurs: they simply split the total quantity in equal parts among them, asking for a fixed share of each of these contracts in bribes.
commodities such as medicine or cars, which require a warranty or a certification, are characterized by larger values of c I − c f * , justifying that firms choose formality. 19 For more details see Auriol (2006) . Let c r (b) ∈ [0, c] denotes the firm that is just indifferent between the rent and the productive sector. We show in the appendix that
We deduce that Π r (c) = Qc
Entrepreneurs who choose to do business with the government are the most efficient ones and they make rents. By contrast entrepreneurs with costs higher than c r (b) would make a loss, and so prefer not to enter the procurement sector. It is intuitive that the share of firms in the rent sector,
< 1, decreases with b and F and increases with cQ. The more greedy government representatives are, the more profitable firms need to be to do business with them: they need to be able to cover the fixed cost of entry plus the bribes and still make non-negative profit.
To compute the optimal bribe rate, public officials internalize the risk of corruption being detected and punished. 20 Consistently with empirical evidences in Paraguay for the time of our study, we focus on weak punishment: in case of detection the bribe is simply lost to the officials. We assume that the probability of detection for any procurement contract is G( ) . We deduce the next result.
be the hazard rate function associated to G(x). The optimal bribe rate, b r , is solution to:
Under a technical assumption, one can check that db r (φ) dφ < 0 for all φ ∈ [0, 1] (see proof in the Appendix). Proposition 2 hence implies that the optimal bribe rate decreases with F . This is because corruption competes with taxation: firms that have to pay bribes are less able to pay taxes. More importantly for the empirical analysis, the optimal bribe rate also increases with the amount spent in public procurement Qc. Institutions with large budgets are able to distribute larger lots to more firms, hence they can ask for a larger share of contracts in bribes without increasing the risk of detection. We hence expect, at the purchasing institution level, a positive correlation between the volume of procurement activity and the use of exceptional purchase.
In practice corruption detection varies from one institution to another. These differ in their level of exposure to public scrutiny, depending for example on how many people are harmed by corruption or on how politically sensitive their activities are. They also differ in their capacity to realize and hide corrupt acts. In the context of the model, this simply translates into hazard rate dominance, which implies stochastic dominance. 21 The next result is derived in the Appendix.
Proposition 3 Let G(.) and K(.) be two distributions of corruption detection.
Everything else equal, institutions characterized by a lower probability of detection (i.e., lower hazard rate) will have a higher bribe rate and, by virtue of equation (2), smaller number of firms, and thus larger lots size. We deduce that, everything else equal, institutions characterized by a lower probability of detection will rely more heavily on exceptional purchase and will have larger lots size attributed to their providers. We are now ready to derive the global market equilibrium. 21 Let K(.) and G(.) be two probability functions so that Nanda and Shaked, 2001) .
c.
Entrepreneurs choose the rent sector if and only if
c ≤ c r (
F Qc
).
In the productive sector, formality prevails if and only if
Proposition 4 (see derivation in Appendix) indicates that the most productive entrepreneurs (i.e., those with c ≤ c r (
where there is no competition and commodities are overpriced, while the less productive firms are left to serve private demand. Compared to a corruptionfree economy, prices are higher both in the public and private segments of the economy so that the quantities consumed and produced in equilibrium are everywhere smaller, leading to lower aggregate production. Comparing condition (6) with condition (1), it is straightforward to check that the formal productive sector shrinks. This effect is stronger in sectors where public purchases are large. Indeed, since
Moreover we can show that dq r dQ > 0 (see Appendix). Everything else being equal, the percentage of entrepreneurs who enter the rent sector and the size of their lots both increase with cQ.
Implications of the Model
The model generates 2 main sets of testable predictions. 1. Corruption and the structure of purchases. In practice procurement activities are decentralized at the institution level (ministries, state enterprises, etc.), so the predictions of the model apply at the purchase center-level. The theory predicts that corrupt institutions rely on the exceptional mechanism to circumvent competition and maximize bribes. We do not observe bribes, but we do observe purchase mechanisms. Therefore, we use the occurrence of exceptional purchases as dependent variable, to proxy for the fact that a given contract involves corruption.
First, proposition 2 shows that corrupt demands increase in markets where institutions are big buyers of the good. Therefore, controlling for all other standard determinants of exceptions, the likelihood that an individual contract is made by exceptional purchase should be higher when an institution's budget, as a percentage of the total sector's production, increases.
Second, controlling for institutions' budget size (which will be taken care
of by institutions-year fixed effects), we can exploit the heterogeneity in the probability of corruption detection at the institution level stressed in proposition 3. For institutions that are more efficient at hiding corruption, we expect a stronger correlation between the frequency of exceptional purchases and the market shares attributed to providers.
Profitability of firms.
Entrepreneurs in the rent sector make profits that exceed the levels observed in normal competitive sectors. These rents are derived from sales at inflated prices, because competition for the market is suppressed by corruption. However, only entrepreneurs that are efficient enough can afford to cover the cost of the related bribes. A corollary is therefore that these entrepreneurs are also the most able ones, those with the highest intrinsic or acquired abilities (see (5) in proposition 4). Finally, the model has noteworthy industrial organization implications. Although we do not intend to test these directly in this paper, we briefly address them in the conclusion. In sectors producing goods procured intensively, the formal productive sector shrinks (see (6) in proposition 4). In addition, sectors in which a large fraction of output is sold to the government are characterized by less competition. Where there is corruption, prices are bid up in all sectors and quantities are depressed, leading to lower aggregate production.
The Data

Procurement data
The main data set tracks all the procurement transactions made over the period 2004 to 2007 between 73 public entities (representing over 90% of total Paraguayan public spending and employment) and 5,517 different private suppliers.
22 These 47,615 public purchases include all types of goods and services, from stationary to machinery, oil purchases, food, services, etc. There are good reasons to believe that no public procurement operations escape registration as, under the new system, contracts need to be registered and executed before the corresponding funds are released. Total public spending amounts to Gs. 12,400 bn. (approx. US$ 2,235m), which represents 5.5% of Paraguay's GDP in 2004 , 5.6% in 2005 , 6.3% in 2006 and 6.9% in 2007 Each observation in the procurement data set contains the name and type of the public entity, the name and legal registration number (RUC) of the supplying firm and its owner, and information on the purchase including the nature of the good or service categorized in 16 different groups, the total cost in local currency, and the purchase mechanism used. Purchase mechanisms are a key provision of the 2003 public procurement law, regulating the procedures to be followed in allocating contracts depending on their total value expressed in multiples of the current legal minimum daily wage (mdw). 23 There are five legal purchase mechanisms with gradually increasing constraints on the minimum number of offers, the mode and length of publication of the call for offers, and the attribution procedure. Below a value of 2,000 mdw, a direct purchase is allowed, with public institutions legally compelled to have offers from at least three different firms. Between 2,000 mdw and 10,000 mdw, a so-called competitive bidding process 22 The data we use was initially painstakingly compiled by Transparencia Paraguay (TP), the national chapter of the international NGO Transparency International, using the information published on the DNCP web site. 23 See the Appendix for more details.
is required, the call for offers must be published in advance and the minimum number of suitable offers is five. Finally, for contracts of a value above 10,000 mdw, a national or an international public tender must be organized, with still more stringent rules.
Figure 1
Finally, these guidelines can be disregarded in cases of emergency, such as natural disasters or health epidemics (for example the dengue fever outbreak of 2007), for the purchase of patented and copyrighted goods, or for purchases requiring defense secrecy. In those extraordinary circumstances, public officials can skip all formal purchase requirements through the socalled exceptional purchase mechanism. Figure 1 shows that exceptional purchases are quite common for certain categories of goods or services, such as rentals, advertisement, consultancy and transport.
The distribution of contract values has a fat left-hand tail (84% of purchases cost less than 2000 mdw.), while 5.5% of contracts costing over 10,000 mdw make up 86% of the total spending. The sample mean is approximately US$ 47,000, equivalent to 36 times the national per capita GDP at the time. 
Import-export data
We also include annual rankings from the Customs' SOFIA official data base. These include the full universe of importers from 2004 to 2007, including the total free on board (FOB) value imported, and of exporters for the same period, including the cost, insurance, freight (CIF) value exported.
Production data
We are able to match the good categories from our procurement database with National Account data for 6 categories of goods (food, rentals, fuel products, construction, machinery and transport). This is sectoral gross GDP data at the 2-digit ISIC level, as published by the Paraguayan Central Bank's Office of Economic Studies. Fuel is an outlier, as large amounts are bought from foreign companies (total procurement represents up to 15 times national production in some years). Once it is excluded, we match 17,438 observations, equivalent to 36.6% of the initial sample. We use this data to create a variable measuring total national production of the respective sectors year by year. 24 There are a bit more than 200 contracts with a value superior to US$ 1 million and the largest contract is worth US$ 184 million. The 10 largest procurement contracts are oil purchase by the state monopoly Petropar.
25 Systematic data on total sales, profits, etc., for the whole universe of firms could not be accessed due to confidentiality restrictions.
Institution-level corruption indices
We introduce institution-level corruption indices for a subset of 13 institutions in our sample. 26 In total, this covers 15,640 of our initial observations, equivalent to 32.8% of the total. These indices were developed by the NGO Transparencia Paraguay between 2004 and 2008 (see Appendix for details).
6 Corruption and the Structure of Purchases
Methodology
First, we want to test one of the model's main predictions, namely the fact that the use of exceptional purchases increases in the share of institutions' purchases in national sectoral production. Our unit of observation is the individual purchase. Each of the 47,615
purchases available corresponds to a pair composed of a firm i and an institution j. The data set includes 73 institutions and 5517 firms, and in total there are 13,693 different "active" pairs, with an average number of contracts equal to 3.5 (std. dev. 10.5), a minimum of 1 (for 7,215 pairs) and a maximum of 460.
We estimate the following model:
where 1[.] is an indicator function equal to 1 if the statement in brackets is true, exc is a binary variable equal to 1 if the contract is made through the exception, θ ′ s are firm (i), institution (j), good (k), year (t), and institutionyear (jt) fixed effects, X ijkt is a vector of controls, and Q jkt is the share of 26 The institutions are Customs, the Senate, the Ministry of Education, the Supreme Court, the Social Prevision Institute, the Ministry of Agriculture, the National Housing Council, the Ministry of Justice, the Ministry of Health, the Superior Tribunal for Electoral Justice, the National Institute for Rural Land Development, the Public Ministry (Public Prosecutors' Office), and the Police (which belongs to the Ministry of Interior).
the total national production of good k procured by institution j in year t. We expect β 1 to be positive.
The vector of controls includes firm-institution level variables: the total value of each pair's transactions, and the proportion of an institution's transactions done with each particular provider. These variables are meant to control for additional political or personal connections, and other effects such as reputation, which may influence contract allocation. We report these results, as they turn out to be relevant when we later introduce institutionlevel corruption. Other controls include the size of contracts, as we expect larger contracts that carry the obligation of an open bidding procedure to induce a different behavior, and the yearly level of production of the sector, to ensure that our results are not polluted by sector size effects, for example if smaller sectors are more dependent on public procurement and therefore more subject to abuses. These results are omitted to save space.
The inclusion of fixed effects allows us to capture any systematic determinants of exceptional purchase that would correspond to characteristics of the firms (competitive advantage, exclusive dealing on a specific good), the goods (patented or monopolistic goods) and the institutions (specifically dedicated to attend emergencies, involved in defense deals, etc., possibly with changes over time), as well as specific time fluctuations or trend in the use of exceptions. Once these fixed effects are introduced, we expect no additional features to be significant if procurement rules are applied correctly. We use a linear probability model to estimate the model above. The inclusion of fixed effects prevents us from using a probit estimation, while a conditional logit would imply eliminating any pair for which there is no within variation, therefore reducing the final sample by approximately half. Table 1 contains the first set of results. It shows that more corruption (exceptional purchase) occurs when a public institution is a big buyer on the market, in the sense of purchasing a large share of a sector's production. In columns 1 to 4, the variable Q jkt (Procurement/Nat.Prod jkt ) is systematically positive and significant. One additional percentage point in the share of the sector's production implies a 0.2 to 0.3% increase in the probability of using the exception. It is hard to think of an explanation other than corruption to explain the positive sign of the variable Q jkt .
Results
This result is key to understanding the distortions induced by corrupt procurement. Indeed, it tells us that in each sector the prevalence of wrondoings is positively related to the weight of the public sector as a client. The economic effect is far from trivial. Domestic producers in sectors in which public purchases represent around 25% of total sales, such as drugs or machinery, face a 5 to 8% additional probability of being favoured with exceptional purchases compared with other sectors where public intervention is marginal (around 1% for transport or food for example). Given the extraprofitability that we uncover in the next section, this clearly increases the attractivity of these activities.
Moreover, this is reinforced by the nature of specific institution-firm interactions. In columns 2 to 4, we also show that firm-institution pairs that do more business together use the exceptional purchase mechanism more often. The coefficient for the total value of a pair's transactions (firm_instit_val) in column 2 implies that an additional US$ 200,000 translate in an increase of 0.4% in the probability to use the exception. The coefficient for the share of institutions' transactions done with each particular provider (instit_firm_val_share) in column 3 implies that an institution that increases the share of its total procurement volume allocated to a particular firm by one standard deviation above the sample mean (that is 3.8% of its portfolio rather than 0.9%), would increase the share of its contracts with that particular firm made through the exception by more than 13%. A pair with a volume of contracts two standard deviations above the sample mean (that is 6.7% of the institution's portfolio rather than 0.9%), would use the exception for 22% of its contracts.
[insert Table 1 here]
In columns 5 and 6, we run some robustness checks on the pair variables, using alternative samples. 27 First, we use the whole sample, and then restrict ourselves to the period 2004-2005, in which the prevalence of exceptional purchases was higher. In both cases, the signs are as expected and the instit_f irm_val_share variable is nearly significant at the 10% level, while f irm_instit_val is strongly significant in the 2004-2005 sample. Alternative interpretations are possible for the results that frequent pair interactions lead to more contracts through the exception. For example, one could argue that a "reputation" effect is at play. In circumstances where public institutions need to use exceptional mechanisms, for example because of some social emergency, they naturally turn to firms they have had frequent interactions with, because they know these are more reliable. Yet another explanation would involve simple inefficiency or passive waste, as Bandiera et al. (2009) document in the case of public procurement in Italy. Here, the argument would be that procurement officials simply award contracts to firms they already know, because they do not internalize the new rules (they may be badly informed about the regulations and fail to respect deadlines or to advertise the calls for applications) or because they are lazy and it is the solution that requires less effort.
To evaluate both the "reputation" and the "efficiency" arguments and compare them to the "corruption" story, we can use the result of proposition 4. It suggests that institutions more exposed to public scrutiny use less exceptional purchase. We use the institution-level corruption indices described in the data section to proxy for this exposure. We measure corruption with a synthetic index equal to the arithmetic mean of the three original indices, namely the evaluations based on the Comptroller General's report and on the number of administrative indictments in any given institution, and the number of newspaper articles mentioning corruption in the institution. 28 We introduce the following specification:
If the corruption story is relevant, we expect β 2 , and especially β 4 to be positive.
The results in Table 2 support the corruption hypothesis. In columns 1 to 3, we restrict our sample to the observations matched to the National Accounts. Note that the variable measuring the share of procurement demand in national production is again positive and strongly significant. In column (1), corruption introduced alone is positive (more corruption corresponds to a higher value of the index) and nearly significant. 29 In column 2, pairs' contract value becomes negative, while its interaction with corruption is positive and significant. This confirms that the link between frequent interactions and exceptional purchases is mediated by corruption.
Compared with Table 2 , the effect is 4 times larger for an institution that is at the top of the corrupt scale (an additional US$ 200,000 translate in an increase of 1.6% in the probability of using the exception, i.e., such an institution would use it for 20% of its contracts). In column 3, the share of an institution's transactions done with a particular provider is now negative, 28 The news index might be subject to caution, as press coverage of specific institutions, based for example on journalists inquiries or on denunciations, is likely to be influenced by the nature of the institutions and their past behavior in procurement or other activities. Using only the mean of the evaluations based on the Comptroller General's report and on the number of administrative indictments in any given institution yields similar results.
29 Note that when corruption is introduced alone, it rules out the use of institution-year fixed effects. When introducing interactions, we prefer to control for these fixed effects rather than just for corruption, as they capture the whole set of institution-year unobserved effects.
while its interaction with corruption is positive and nearly significant at the 10% level. Again comparing with Table 2 , the effect is 9 times larger for an institution at the top of the corrupt scale: for one additional standard deviation above the sample mean, this institution now has 120% more contracts by exception than the sample mean, i.e., it would use it for 38% of its total purchases with that firm.
[insert Table 2 here]
In columns 4 to 6, we perform robustness checks on the whole sample, and in columns 7 to 9 we use the 2004-2005 subsample. Corruption alone is now strongly significant. In the 2004-2005 subsample, a 1 point increase in the 10 points scale implies a 23% increase in the probability that the exception is used. The interaction terms are again as expected. In column 6, the instit_f irm_val_share ijkt variable is negative, while its interaction with corruption is positive and significant at the 10% level, and it is also nearly so in column 9. In column 8, the f irm_instit_val ijkt variable is negative, while its interaction with corruption is positive and significant at the 1% level. The marginal effects are comparable to those described above.
In the next Section, we show how this higher prevalence of corruption in sectors where public institutions are big clients, and with specific frequent sellers, distorts the profitability of firms.
The Profitability of Firms
The model second prediction is that, as a result of the corrupt practices unveiled above, entrepreneurs doing business with public institutions are more profitable than their counterparts serving private consumers. As a result, we expect the most able entrepreneurs to self-select into the more profitable procurement activities, as only they are efficient enough to afford both the entry cost to formality and the bribes to public officials.
Methodology
To test these effects, we first perform a reduced form analysis of the effect on firms' profits of a number of variables, derived from the results in the previous section. As a proxy for the share of "favoured" contracts in the firm's portfolio, we use the share of a firm's contracts made through the exception, and the weighted average level of corruption of the institutions it deals with (where the weights are the share of the sales to these institutions in the firm's total sales). In addition, we also use firms' amount and number of contracts.
The amount of taxes paid provides a reasonable approximation for profits because the tax rate on gains is flat and uniform in each period (30% in 2004, 20% in 2005, 10% in 2006 and 2007) . While the inclusion of other taxes (among which custom duties are by far the largest component) introduces some noise in the mapping between profits and taxes paid, we control for total imports in all estimations to minimize this issue. The model we want to estimate is:
where G it denotes the net gains of firm i in year t, Z it is the variable of interest (alternatively, the share of sales through the exception, average corruption of buyers, total sales to the state, number of contracts), M it is the total amount imported, X it is a vector of control variables, and θ t are time fixed effects. However, the income tax and other taxes are amalgamated in the tax data, so we only observe: In order to obtain the firms' net gains we therefore divide the total amount paid in taxes by the corresponding tax rates.
The distribution of profits resulting from the available data is truncated at a strictly positive point. Moreover, the set of firms for which we have nonzero tax data is not constant over time. This forces us to restrict the panel to the subset of strictly positive tax observations. 30 As a result, we obtain an unbalanced panel of 2167 observations across 4 years for 1017 private firms. Using this sample, we test the following specification:
under the assumption that Z it is uncorrelated with ν it . One worry is that unobserved firm characteristics might be correlated both with the amount of taxes paid and with some of the Z it variables on the right hand side. 31 For example, more efficient entrepreneurs might be more successful in general, hence pay more taxes, and also win more procurement contracts or be more frequently favoured through exception because of their good reputation. Another concern is related to firm size. Indeed, bigger firms may have larger overall profits and also be in a better position to win procurement contracts or to respond to emergency calls from public institutions. To address such issues, we add firm level fixed effects θ i to (11), exploiting the panel dimension of the data to wash out any time invariant firm-level unobserved characteristics.
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30 Using all the observations to measure the variations in net gains, we would have some positive measurement errors (when a firm's tax observation is out of the sample and therefore set at zero for one year and is positive the following one), some negative ones (in the reverse case), and more generally errors going either way for firms that do not make it to the ranking of top taxpayers. 31 Note however that such endogeneity concerns are much less obvious for variables such as the average level of corruption. 32 We do not have additional firm-level data to control for such general characteristics. Fixed effects will take care of the size issue as long as it is reasonably constant over the period of study.
Results
The results in Table 3 support our hypotheses. Column 1 shows that firm's profits are significantly increasing in the share of its contracts made by exceptional purchase. The average marginal effect implies that a 1 percent increase in the share of contracts made by exception corresponds to Gs. 28 millions (US$ 5,600) additional profits.
In column 2, the correlation between the average level of corruption of public buyers and firms' profitability is positive but only nearly significant at conventional levels, which is not surprising given that the sample size is reduced to 261 since corruption indices are not available for all institutions.
[insert Table 3 here] Finally, in columns 3 and 4, we look directly at the correlation between firms' profits and their procurement activity. The coefficients of both the amounts sold and the number of contracts are positive and significant. In terms of marginal effects, every additional Gs. sold to the state translates into a Gs. 0.29 increase in profits, i.e., a rate of return on procurement operations of nearly 29%, while a firm obtaining an additional contract increases its profits by Gs. 154 millions (approx. US$ 30,800).
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A technical concern has to do with tax evasion. Indeed, it is likely that Paraguayan firms do not report all of their sales for tax purpose, possibly biasing our estimations. One could think that sales to the State, because they are publicly registered, imply lower rates of evasion than other sales, in which case we may be facing an upward bias in our estimations. However, strong anecdotal evidence does suggest that well-connected firms use their influence to evade a bigger share of their tax obligations. Large state providers exploit loopholes in the tax system, in particular the fact that in Paraguay there is not tax on personal gains, to transfer firms' benefits to non-taxable kind of revenues. This leads us to think that our estimates should be considered as a lower bound on the true returns of these firms.
These results, together with those of the previous Section showing that corruption looms larger in sector with important public purchases, imply that average profitability should be higher in sectors with an important procurement component. In turn, this is likely to distort firms' incentives and induce additional entry of potential entrepreneurs into these sectors. Next, we provide evidence of this self-selection process.
Misallocation of Talents
An important point of the model is that firms' unobserved attributes (entrepreneurial or networking skills, efficiency, etc.) should explain part of their increased profitability due to a self-selection process. Some of the best entrepreneurs are attracted to sectors where they can benefit from the corrupt allocation of procurement contracts, resulting in a misallocation of talents in the economy.
The following test explicitly addresses the process of self-selection into the procurement sector, using a procedure proposed by Wooldridge (2002, p 631) to correct for the failure of the ignorability-of-treatment assumption.
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This entails estimating first a probit model to explain the fact that firms intervene in the procurement sector or not:
where Y i is a dummy variable equal to 1 if the firm sells to public institutions at any point during the sample period, X i is a vector of firm-level observables, and S i is a set of instruments. From (12), we derive φ, the predicted density and Φ, the corresponding predicted cumulative density. We then estimate, for each year, the following tobit model:
Remember that G it denotes the net gains of firm i in year t, Z it is either total firm's sales to the state or its total number of contracts, and X it is a vector of control variables. We are interested in the statistical significance of the two last regressors, as an indication of self-selection, as well as in how their inclusion will affect the coefficient β 1 . The crucial point is the availability of suitable instruments, that would predict access to the procurement sector, while being excludable from the second stage. To generate instruments, we exploit the fact that apart from raising the cost of procurement and changing the identity of sellers, corruption also distorts the sectorial abundance of firms. We capture this bias by exploiting firms' names, which are specific to the procurement categories where a large number of firms are active (see ranking in Figure A.1) . First, there is a large number of contracts in office and machinery categories sold by commercial intermediaries; locally, these are often nicknamed "suitcase firms", because they specialize in importing and selling any item upon request. 35 Next, many contracts are in the construction and maintenance categories. Finally, we also focus on services, which are generally provided by consulting firms.
For each of these three groups, we define sets of related words and create three dummy variables, equal to one if at least one of the specific words appears in the firms' official denomination. 36 The first stage shows that our 35 For example, one of the firm in our sample, run by a member of close circuit of the former president (also member of the Masonic loge and honorary consul of an Eastern European country), won 301 contracts between 2004 and 2007, for close to $1.45m worth of office supplies, electric material, cooking utensils, textile, chemical products, cleaning products, computing equipment, Paraguayan flags, etc.
36 See the Appendix for the specific list of words used and descriptive statistics on these instruments are very strong predictors of firms being active in procurement (see Appendix). Note that there is no reason to think that names influence firms' profitability directly, supporting the excludability requirements. Table 4 shows the results from estimating (13) on a sample of 12,759 firms. For each year, we first display the results from a standard tobit estimation and then provide the results including self-selection correction terms, with bootstrapped standard errors. Panel 1 uses the total volume of procurement contracts as our variable of interest Z it , while panel 2 uses the total number of contracts.
[insert Table 4 here]
The correction terms are strongly significant (at the 1% level) in all estimations. Moreover, their inclusion systematically induces a reduction in the estimated coefficients of the variables of interest. The marginal effect of firms' contract volume on their profitability is reduced by between 9 and 19% (except in 2005, when it remains constant), and loses significance in the last three years. Similarly, the marginal effect of the number of contracts is reduced by between 19 and 42%, and becomes insignificant in the 2005 sample.
We conclude that part of the link between procurement and firms' profitability relates to unobserved self-selection of entrepreneurs into activities that offer privileged access to the procurement sector. This provides the final element of our story, in which would-be entrepreneurs are likely to be disproportionately attracted to sectors in which strong demand from corrupt public buyers generate opportunities for rent-seeking. dummy variables.
Conclusion
We have illustrated the fact that rent-seeking is costly to development, by showing how entrepreneurs' economic incentives are distorted toward unproductive activities as the result of favoritism in the allocation of public contracts in Paraguay. After building an industrial organization model, we have used a large scale microeconomic database including all public procurement operations over a 4 year period to test the predictions of the model. In Paraguay, institutions with an important procurement activity are more likely to engage in corrupt dealings. As for firms, they have a greater probability of obtaining a contract directly through an exceptional procedure from an institution with which they have a strong contractual relation, both in terms of the total value and frequency of transactions, particularly when dealing with more corrupt State entities.
We have also shown that firms trading more with the public sector are more profitable, even when controlling for their unobserved characteristics. This overall picture embodies the consequences of a systematic misallocation of talents à la Murphy et al. (1991) . In that sense, rent-seeking is particularly costly because it destroys the development potential of the best entrepreneurs.
Indeed, the Paraguayan entrepreneurial class is in its overwhelming majority imports-oriented, with over 90% of the top 500 taxpayers being importers. Over the decade 1996-2005, the commercial balance displayed an average deficit of 8.5% of GDP. Large rents linked to the resale of imported goods to the State and the historical absence of an import-substitution strategy have contributed to make Paraguay one of the least industrialized economy in South America as, apart from the soybean and meat sectors, its entrepreneurs have systematically specialized in commercial intermediation, often with the public sector as sole client, rather than in production. 37 The costs of this productive atrophy and biased specialization are reflected in the poor record of economic growth. After a period of significant growth in the 1970s and early 1980s, linked in particular to the massive construction projects including the hydroelectric dams, the rate of growth of per capita income was only 0.8% in the 1980s and strictly negative after that (-0.1% and -0.6% in the 1990s and 2000s). Over the last two decades, the Paraguayan Central Bank indicates that 92% of growth fluctuations were due directly to fluctuation in agricultural production and exports. As a result, per capita income was lower in real terms in 2005 than it was at the beginning of the 1980s.
Appendix 1: The Model
Proof of proposition 1 The traditional method of production is less efficient than the modern method, so in the absence of an entry fee the informal sector disappears. Indeed, when F = 0, the best technology prevails so that in equilibrium it is straightforward to check that it is decreasing with b. We deduce that 
) be the hazard rate function associated to the distribution function G(x) (respectively F (x)) ∀x ∈ [0, 1]. Then, by virtue of equation (3)
Under the assumption that the distribution functions are convex the inverse of the hazard rate function, . We deduce that:
by its value
, this is equivalent to :
. By virtue of equation (2) we have
, which is equivalent to
QED
Appendix 2: Procurement Data Figure A1 shows the distribution of total volume and total number of contracts, as well as total number of firms active by categories of goods and services.
Figure A1
Legal requirements for public procurement purchases The 2.051/03 law of Public Procurement aims to promote competition among state providers and transparency in the procurement process. To this end, it regulates purchases differently according to their value.
The largest contracts (above 10,000 mdw; see Table A1 below) are made through a Public Tendering. Calls for offers on such contracts must be published in the national press for a minimum of three days on top of the usual publication in the official newsletter and web site. The requirements and criteria for evaluation must be restricted to technically indispensable requisites. Grounds for disqualification must concern the failure to comply with substantial requisites, such as threatening the legality or solvency of the proposal. In this way calculus mistakes or mistakes in the layout of the offer, which were often used to justify dismissal of an offer are no longer considered valid grounds. If two or more offers comply with the technical requirements, the offer with the lowest price wins. Bids and the winning offer are published on the web site.
The competitive bidding process (between 2,000 and 10,000 mdw) does not require a call for offers in the national press. However five different firms have to make offers and the call must be published on the web for any firm who might qualify to participate in the bidding.
When the value of the contract does not reach 2,000 mdw, the contracting institution can allocate the contract directly to a firm without organizing an auction. It must however have published the call on the official web site and have received at least three official offers from different firms. contracts worth less than 20 mdw a 'fixed funds' mechanism was created to allow institutions to purchase directly from a single supplier without justification. This mechanism has no specific requirement on the number of offers or publication of the call for offers. We include it as a direct purchase. Finally, in order to bypass costly administrative procedures in cases of "force majeure", the exceptional purchase mechanism described in the text was created. Under this regime, institutions can purchase as much as they want from a firm of their choice. The law stipulates that a report explaining the reasons of the purchase and justifying the choice of provider should be supplied to the national watchdog within a month after the date of purchase.
In practice, this is rarely done. Table A1 summarizes the evolution of the Paraguayan minimum daily wage, the Guarani/US$ exchange rate, and the value of the thresholds defined above in US$. Gs. 5,608 < 1$ < Gs. 6,178
Gs. 5,021 < 1$ < Gs. 
Institution corruption data
There are three tentative measures of corruption: the news index, which counts the number of newspaper articles referring to corruption cases involving each specific institution, published in the 3 main national newspapers each year; the control index, based on the Comptroller General's (the "contraloria") evaluation of each institution; and the trial index, summarizing the number of outstanding administrative corruption cases in any given administration. We rescale all indices on a 0-10 scale, with 10 representing more corruption. The appeal of these indices, contrary to those based on perceptions of corruption, is the objectivity of the criteria used to construct them. More importantly, our theory calls for a measure of the probability of detection at the institution level, which is well captured by these indices as they are widely advertised.
Appendix 3: Empirical Evidence. Complements
Descriptive statistics on the relationship between institution budget size, corruption and contracts size.
The model predicts that public institutions with larger procurement budgets contract with more firms ( dc(b r ) dQ > 0) and that their providers get larger contracts ( dq r dQ ≥ 0). For the 230 institution-year data points available, Table A2 displays the empirical correlations between institutions total budget and average contract size, total number of contracts and of providers, as well as the level of corruption for the subset of 37 institution-year pairs available. The correlations between total budget and the first three variables are all positive and strongly significant, indicating that institutions with bigger procurement budgets do indeed offer more and larger lots to a larger pool of providers. Moreover, the average index of corruption (computed as the arithmetic mean of the indices defined above) displays the expected positive correlation, supporting the idea that large buyers are more corrupt (although the correlation is not significant due to the reduced sample size). Self-selection dummies (Section 7.3) We construct three dummy variables, equal to one if at least one of the specific keywords appears in the firms' official denomination and zero otherwise. The keywords are chosen so as to match standard names used by firms in the relevant sectors of activities (allowing for variations such as abbreviations):
• "Import-export" dummy: ferretería, comercial, distribuidora, casa, representación, servicio, supply, venta, supermercado, material, pieza, trade, import, export.
• "Construction and maintenance" dummy: ingeniero, arquitecto, mecanico, taller, repuesto.
• "Consulting" dummy: abogado, auditor, consultor, associados, asesor, communicación. Table A3 shows how these categories of firms are represented among state providers and non state providers respectively. Concerning excludability, as stated in the text, there is no reason why firms names would influence their profitability directly, other than through the nature of their branch of activity (the "construction" and "consultancy" dummies are actually negatively correlated with firm-level gains). The "import-export" dummy can be discussed on the ground that it may affect profitability through a distinct channel, namely the fact that firms in these activities could also be benefiting from the widespread smuggling rents available in the Paraguayan economy. To address this concern, we rerun the estimations excluding this variable from the set of instruments. Results, not shown here to save space, are identical to those in Table 6. Table A4 presents the first stage estimations, including respectively the three instruments or only the last two. Note: Procur emen t/Nat .Pr odjkt = institution j's purchase of good k as a fraction of sector k's production; firm_i nstit_val = total value of pair i j cont ract s; fir m_i nstit_num = total number of pair i j contracts; inst it_firm_val_shar e = value of instit ution j contracts with firm i as a share of total value of i nstitut ion j contracts. Rob ust standard errors in parentheses, clustered at the institution level. * significant at 10%; ** sig nifi cant at 5%; *** significant at 1%. Table 2 not es for other defi nitions. Robust standard errors in parentheses, clustered at the institution l evel. * sign ifi cant at 10%; ** significant at 5%; *** signifi cant at 1%. Standard errors in parentheses. * significant at 1 0%; ** s ignificant at 5%; *** significant at 1%. Note: All data adjust ed for yearly price variations. In each case, we test the appropriat eness of the random versus the fixed effect model , using the standard Hausman test. We report onl y the speci fi cation supported by the t est . )*** (1.386)*** (3.179)*** (3.634)*** (7.255)*** (7.935)*** (8.429)*** (9.360)*** Import volume 0.000 0.000 0.002 0.001 0.001 0.001 0.001 0.001 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** Tobit specifications with left truncation at the lowest observed profit level in each yea r. For each spec ification, explanatory variables correspond to the relevant year. Robust standard errors in parentheses (bootstrapped with 500 replications when mills ratios are included). * significant at 10%; ** significant at 5%; *** significant at 1%.
